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[DOCUMENT NAME] SPECIFfCATiON 

[TITLE OF THE INVENTION] RADIO COMMUNICATION METHOD, RADIO 
COMMUNICATION TERMINAL AND RADIO LAN SYSTEM 
[DOCUMENT NAME] SCOPE OF PATENT CLAIM 
5 [CLAIM 1] 

A radio communication method in a radio LAN system for radio communication 
based on TDMA system with idle time provided between data to be transmitted and 
received by radio communication terminals on a radio section, wherein; 

said radio communication terminals carrying out radio communication perform 
10 such communication setting as to reduce transmission time of the header added to 
said data and/or to reduce said idle time. 
[CLAIM 2] 

The radio communication method according to claim 1, wherein, for the 
purpose of performing communication setting to reduce the header transmission time 
15 and/or said idle time, said radio communication terminal acquires an ability to reduce 
said transmission time of said header of said radio communication terminal, serving as 
communication partner, and/or to reduce said idle time, 
[CLAIM 3] 

The radio communication method according to claim 2, wherein said radio 
20 communication terminal acquires an ability to reduce transmission time of said header 
of said radio communication terminal, serving as said communication partner, and/or 
to reduce said idle time from a radio communication terminal different from said radio 
communication terminal, serving as said communication partner 
[CLAIM 4] 

25 The radio communication method according to any one of claims 1 to 3, 

wherein said radio communication terminals perform said radio communication 
according to communication setting to reduce said header transmission time and/or 
said idle time. 
[CLAIM 5] 

30 A radio communication method in a radio LAN system for radio communication 

based on TDMA system with idle time provided between data to be transmitted and 
received by radio communication terminals on a radio section, wherein: 

said radio communication terminals carrying out radio communication reduce 
transmission time of the header added to said data and/or said idle time to perform 
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communication, 
[CLAIM 6] 

The radio communication method according to claim 4 or 5, wherein said radio 
communication terminals change communication setting to reduce said header 
5 transmission time and/or said idle time. 
[CLAIM 7] 

The radio communication method according to claim 6, wherein said radio 
communication terminal acquires ability to reduce said header transmission time 
and/or said idle time of said radio communication terminal, serving as said 
10 communication partner, from a radio communication terminal different from said radio 
communication tenninal, serving as said communication partner, and by referring to 
said ability, said radio communication temninal changes communication setting to 
reduce said header transmission time and/or said idle time. 
[CLAIM 8] 

15 The radio communication method according to claim 4 or 5, wherein, when 

said radio communication terminal transmits said data, said header is added to said 
data for each of the predetermined data transmissions and reduces said header 
transmission time by transmitting the other data without adding said header. 
[CLAIM 9] 

20 The radio communication method according to claim 8, wherein number of 

said data transmissions where said header is added is set in said communication 
setting. 
[CLAIM 10] 

The radio communication method according to claim 4 or 5, wherein said radio 
25 communication terminal acquires said header added to said data existent on said radio 
section in advance, and if said data without said header added to it is received, 
transmission time of said header is reduced by referring to said header acquired in 
advance, 
[CLAIM 11] 

30 The radio communication method according to claim 4 or 5, wherein, in case 

said radio communication terminal receives an information relating to the header of a 
radio communication terminal, serving as sard communication partner, identification 
information to identify the radio communication terminal, serving as transmission 
source of said information relating to said header, ts associated with the information 
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relating to said header received, and said identification information is transmitted to 
said radio communication terminal, serving as the transmission source. 
[CLAIM 12] 

The radio communication method according to claim 4 or 5, wherein said radio 
5 communication terminal transmits said information relating to header to said radio 
section as said data and adds a predetermined identification information associated 
with said header to the data to be transmitted subsequently. 
[CLAIM 13] 

The radio communication method according to claim 11 or 12, wherein said 
10 identification information is set in said communication setting. 
[CLAIM 14] 

The radio communication method according to claim 4 or 5, wherein said radio 
communication terminal receives said data and transmits the data after said receiving 
acknowledgment information when the receiving acknowledgment information to notify 
15 that said data has been received is transmitted. 
[CLAiM 15] 

The radio communication method according to claim 14, wherein said radio 
communication terminal terminates transmission of said data following said receiving 
acknowledgment information in accordance with a predetermined condition. 
20 [CLAiM 16] 

The radio communication method according to claim 1 or 6, wherein 
communication in accordance with IEEE Std 802.11 is utilized as said radio 
communication. 
[CLAIM 17] 

25 A radio communication terminal in a radio LAN system, wherein radio 

communication based TDMA system is performed with idle time provided between the 
data transmitted and received by the radio communication terminals on radio section, 
wherein: 

communication setting can be set to reduce the transmission time of header 
30 added to said data and/or said idle time. 
[CLAIM 18] 

A radio communication terminal in a radio LAN system, wherein radio 
communication based TDMA system is performed with idle time provided between the 
data transmitted and received by the radio communication terminals on radio section, 
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wherein: 

said radio communication can be performed by reducing the transmission time 
of the header added to said data and/or said idle time. 
[CLAIM 19] 

5 The radio communication terminal according to claim 18, wherein 

communication setting to reduce transmission time of said header and/or said idle time 
during said radio communication can be changed. 
[CLAfM 20] 

The radio communication terminal according to any one of claims 17 to 19, 
10 wherein communication in accordance with IEEE Std 802.11 is utilized as said radio 
communication. 
[CLAIM 21] 

A radio LAN system where radio communication based on TDMA system is 
performed with idle time provided between the data transmitted and received by radio 
15 communication terminals on a radio section, wherein: 

said radio communication terminals for performing said radio communication 
can carry out communication setting to reduce transmission time of header added to 
said data and/or said idle time- 
[CLAIM 22] 

20 A radio LAN system where radio communication based on TDMA system is 

performed with idle time provided between the data transmitted and received by radio 

communication terminals on a radio section, wherein: 

said radio communication terminals for performing said radio communication 

can carry out said radio communication by reducing transmission time of header 
25 added to said data and/or said idle time. 

[CLAIM 23] 

The radio LAN system according to claim 22, wherein said radio 
communication terminal can change the communication setting to reduce transmission 
time of said header and/or said idle time during said radio communication. 
30 [CLAIM 24] 

The radio LAN system according to any one of claims 21 to 23, wherein 
communication in accordance with IEEE Std. 802.11 is utilized as said radio 
communication. 

[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 
[TECHNICAL FIELD] 

The present invention relates to a radio communication method, a radio 
communication terminal, and a radio (wireless) LAN system. In particular, the 
5 invention relates to a radio communication method, a radio communication terminal, 
and a radio LAN system, which have functions to avoid collision of signals between 
terminals belonging to a radio LAN system. 

[0002] 
[BACKGROUND ART] 

10 Currently, the standardization of the standards of radio LAN (Local Area 

Networi<) is being prepared by IEEE (Institute of Electrical and Electronics 
Engineering). The standards of the radio LAN is defined as IEEE Std 802,11 
(hereinafter referred as "IEEE 802.11"). At present extension standards such as 
IEEE 802. lie are under consideration in order to carry out the extension relating to 

1 5 QoS (Quality of Service). 
[0003] 

In IEEE 802.11, a method based on CSMA/CA (Career Sense Multiple Access 
with Collision Avoidance) is used as a method for media access control to avoid 
competition of radio (wireless) resources between two or more terminals. This 

20 CSMA/CA system is a communication system, which makes it possible to avoid 
collision of transmission data such as back-off by detecting carrier wave (carrier 
sense) transmitted from other terminal in a radio section when terminals transmit the 
data in addition to the detection as to whether there is idle space in the channel or not. 
As CSMA/CA system, communication systems called DCF (Distributed Coordination 

25 Function) and PCF (Point Coordination Function) are defined. General outline of 
DCF and PCF are as described below: 
[0004] 

In DCF, idle or free time in the radio section is measured (carrier sense). 
When the radio section is DIPS (DCF InterFrame Space), which has no signal in a 
30 predetermined period, it is judged that signal can be transmitted. On the other hand, 
in case signal is present in the radio section during DIPS period, signal is transmitted 
after a certain period of time (idle time + back-off time) in DIPS period. In case there 
is no idle time in the radio section after waiting for the transmission, transmission of 
signal is kept under standby condition for the period of idle time. 
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[0005] 

On the other hand, PCF provides the function to operate while avoiding 
collision of signals with the other terminals, which occur during DCF. In case there is 
no signal for a certain period of time called PIFS (PCF InterFrame Space) in the radio 
5 section, PCF can be started. In this case, DIFS > PIFS, and the priority is given to 
the operation of PCF over the operation of DCF. Also, during PCF operation, the 
collision of signals between the terminals can be avoided by the communication 
utilizing polling system. 
[0006] 

10 Regarding the communication of an acknowledgment signal Ack (receiving 

acknowledgment information) in data receiving or the communication during PCF, a 
time period called SIFS (Short InterFrame Space) is set, and the priority is given to the 
data communication with higher communication priority. It is designed in such 
manner that signals can be transmitted in case there is no signal only in SIFS period 

15 on the radio section. That is, in IFS, which acts as the standard for timing to start the 
transmission of signal, there are three types of IFS (i.e. DIFS, PIFS, and SIFS). 
Based on the relation of DIFS > SIFS, data communication with higher communication 
priority can transmit the signals by utilizing IFS of shorter period. As described above, 
according to IEEE 802.11, the time called IFS is used for media access control. 

20 Based on this IFS, it is tried to avoid collision of signals between the terminals. 
[0007] 

In case the data is transmitted, a header is added to the data to be transmitted. 
This header contains essential information for transmitting and receiving of the data 
between the terminals, such as the information relating to parameters necessary for 

25 communication or to extension function. In some cases, header is added to control 
information (essential information) relating to a protocol such as control and is 
transmitted. Among the essential information, the information to be known by a 
plurality of terminals is transmitted, to make sure, by the most redundant method 
(standard or essentia! method receivable at afl of the terminals). 

30 [0008] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

However, in the communication based on TDMA (Time Division Multiple 
Access) system according to IEEE 802.11, the data communication on radio section is 
controlled (e.g. avoidance of collision) by performing temporal control (control of time 
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base), e.g. by providing idle time such as fFS as described above. 
[0009] 

When referring to a radio section according to time flow, the elapsed time in 
the radio section can be roughly divided to transmission time of the data to be 
5 transmitted and the other time. In the other time, idle time such as !FS and 
transmission time of header to be added to the data are included. In the present 
specification, idle time such as IFS or transmission time of header is called overtiead 
or time required for overhead. 
[0010] 

10 Fig. 9 is a schematical drawing to explain the change of ratio of the time 

required for overhead to transmission time of data in case transmission rate is turned 
to higher speed in the prior art. Fig, 9 shows the case where, at the transmission rate 
of 10 Mbps, the ratio of the time required for overhead to the transmission time of data 
is 1:5. In this case, if the transmission rate is increased from 10 Mbps to 100 Mbps, 

15 data transmission time is turned to shorter (quicker), but the time required for 
overhead is not changed (Transmission time of header is shortened, but here, 
description is given by neglecting the reduction of transmission time of header). As a 
result the ratio of the time required for overhead to the transmission time of data is 
turned to 2:1. This means that data transmission efficiency to overhead is 

20 decreased. 
[0011] 

As described above, under the condition where media access control is 
performed on time basis, if high speed transmission rate is needed and data 
transmission rate in physical layer is increased, elapsed time other than data (time 

25 required for overhead) is relatively increased, and this leads to the decrease of 
substantial throughput in the data transmission. Specifically, despite of the fact that 
data transmission rate has been turned to higher speed, the time required for 
overhead (in particular, IFS) remains the same. This means that the ratio of the data 
transmission time to the time required for overhead is increased, and this leads to 

30 aggravation of the data transmission efficiency. Also, in association with functional 
extension, the control infonnation to be added is increased. When the capacity of the 
data transmitted as header Is increased, the time for header transmission within 
overhead is increased. 
[0012] 
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Fig. 10 is a schematical drawing to explain the change of the ratio of the time 
required for overhead to the data transmission time in case data in the prior art is 
divided. When the data to be transmitted is divided to smaller packets for increasing 
the efficiency of re-transmission, occupying time (occupying ratio) of the overhead in 
5 the radio section is increased compared with the case the data is transmitted without 
dividing to packets. The capacity of the data transmissible within the same time 
period is decreased, and this means that the throughput of data transmission is 
decreased. 
[0013] 

10 To solve the above problems, it is an object of the present invention to provide 

a radio communication method, a radio communication terminal, and a radio LAN 
system, by which it is possible to reduce the influence of overhead including IFS and 
header in radio section and to improve transmission efficiency (throughput) of the data 
to overhead. 

15 [0014] 

[MEANS FOR SOLVING THE PROBLEM] 

To attain the above object, the present invention provides a radio 
communication method in a radio LAN system for radio communication based on 
TDMA system with idle time provided between data to be transmitted and received by 

20 radio communication terminals on a radio section, wherein said radio communication 
terminals carrying out radio communication perform such communication setting as to 
reduce transmission time of the header added to said data and/or to reduce said idle 
time. 

By this arrangement, it is possible to reduce useless overhead and to improve 
25 data transmission efficiency, 
[0015] 

Also, the present invention provides the radio communication method as 
described above, wherein for the purpose of performing communication setting to 
reduce the header transmission time and/or said idle time, said radio communication 
30 terminal acquires an ability to reduce transmission time of said header of said radio 
communication terminal, serving as communication partner, and/or to reduce said idle 
time. 

By this arrangement, it is possible to acquire communication ability relating to 
overhead of the radio communication terminal of the communication partner, and this 
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makes it possible to reduce the overhead appropriately and to provide higher 
efficiency, 
[0016] 

Further, the present invention provides the radio connnnunication method as 
5 described above, wherein said radio communication temninal acquires an ability to 
reduce transmission time of said header of said radio communication terminal, serving 
as said communication partner, and/or to reduce said idle time from a radio 
communication terminal different from said radio communication terminal, serving as 
said communication partner 

1 0 By this arrangement, in case the ability relating to the reduction of overhead of 

the communication partner is acquired, inquiries can be made to a management 
terminal in charge of concentrative management about the ability relating to the 
reduction of overhead from the radio communication terminal other than the 
communication partner or to the radio communication terminal, which has knowledge 

15 of the ability of the radio communication terminal of the communication partner, and 
this alleviates the burden of processing at each of the radio communication terminals. 
For instance, when radio communication is performed between a multiple of terminals, 
communication management can be easily made by requesting the ability to reduce 
overhead of the radio communication terminal and by registering own ability at the 

20 management terminal, and this makes it possible to attain radio communication with 
higher efficiency. 
[00171 

Also, the present invention provides the radio communication method as 
described above, wherein said radio communication terminals perform said radio 
25 communication according to communication setting to reduce said header 
transmission time and/or said idle time. 

By this arrangement, it is possible to start the radio communication by utilizing 
the method to reduce optimal overhead for mutual radio communication after 
performing the communication setting to reduce the overhead among the radio 
30 communication terminals. 
[0018] 

Further, the present invention provides the radio communication method as 
described above, wherein a radio communication method in a radio LAN system for 
radio communication based on TDMA system with idle time provided between data to 
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be transmitted and received by radio cxDmmunication terminals on a radio section, 
wherein said radio communication temiinals carrying out radio communication reduce 
transmission time of the header added to said data and/or said idle time to perform 
communication. 

5 By this arrangement, it is possible to start radio communication by utilizing the 

method to reduce optimal overhead for mutual radio communication after performing 
the communication setting to reduce the overhead among the radio communication 
terminals. 
[0019] 

10 Also, the present invention provides the radio communication method as 

described above, wherein said radio communication terminals change communication 
setting to reduce said header transmission time and/or said idle time. 

By this arrangement, it is possible to execute a method to reduce overhead, to 
change the degree of data transmission efficiency by the reduction of overhead, to 
15 shift to the communication by utilizing the reduction of overhead from normal radio 
communication and to shift to normal radio communication from the communication 
utilizing the reduction of overhead, 
[0020] 

Further, the present invention provides the radio communication method as 
20 described above, wherein said radio communication terminal acquires ability to reduce 
said header transmission time and/or said idle time of said radio communication 
terminal, serving as said communication partner, from a radio communication terminal 
different from said radio communication terminal, serving as said communication 
partner, and by referring to said ability, said radio communication temiinal changes 
25 communication setting to reduce said header transmission time and/or said idle time. 

By this arrangement, when the communication setting relating to the overhead 
is to be changed during radio communication, the ability to perform reduction of the 
overhead of radio communication terminal is acquired from a management terminal in 
charge of concentrative management of the ability to reduce the overhead from radio 
30 communication terminal other than the communication partner or from radio 
communication terminal, which has already the knowledge of the ability of radio 
communication terminal of the communication partner, and the communication setting 
can be changed. 
[0021] 
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Also, the present invention provides the radio communication method as 
described above, v^herein header is added to each of the predetermined data 
transmissions and the other data is transmitted without adding the header 

By this arrangement, it is possible to reduce the number of transmissions of 
5 the data, to which the header is added, and to reduce the transmission time of the 
header. 
[0022] 

Further, the present invention provides the radio communication method as 
described above, wherein number of said data transmissions where said header is 
10 added is set in said communication setting. 

By this arrangement, it is possible to set the frequency to add the header to 
match the ability of the radio communication terminal or the condition of radio section 
before shifting the communication mode to reduce the overhead or in the middle of the 
communication mode to reduce the overhead. 
15 [0023] 

Also, the present invention provides the radio communication method as 
described above, wherein said radio communication terminal acquires said header 
added to said data existent on said radio section in advance, and if said data without 
said header added to it is received, transmission time of said header is reduced by 
20 referring to said header acquired in advance. 

By this arrangement, it is possible to reduce the number of transmissions of 
the data, to which the header is added, and to reduce the transmission time of the 
header. 
[0024] 

25 Further, the present invention provides the radio communication method as 

described above, wherein said radio communication terminal transmits said 
information relating to header to said radio section as said data and adds a 
predetermined identification infomnation associated with said header to the data to be 
transmitted subsequently, 

30 By this arrangement, it is possible to acquire the information relating to the 

header of the radio communication terminal of the communication partner at the same 
time and to reliably identify the radio communication terminal by the identification 
information. Also, it is possible to reduce the transmission time of the header by 
using the identification information, which is lower in capacity than the header. 
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[0025] 

Also, the present invention provides the radio communication method as 
described above, wherein, in case said radio communication terminal receives an 
information relating to the header of a radio communication terminal, serving as said 
5 communication partner, identification information to identify the radio communication 
terminal, serving as transmission source of said information relating to said header, is 
associated with the information relating to said header received, and said identification 
information is transmitted to said radio communication terminal, serving as the 
transmission source- 

10 By this arrangement, it is possible to acquire the information relating to the 

radio communication terminal of the communication partner at the same time and to 
reliably identify the radio communication terminal by the identification information. 
Also, it is possible to reduce the transmission time of the header by using identification 
information, which is lower in capacity than the header. 

15 [0026] 

Further, the present invention provides the radio communication method as 
described above, wherein said identification information is set in said communication 
setting. 

By this arrangement, it is possible to set identification information before 
20 shifting to communication mode to reduce the overhead and to shift to the method to 
reduce overhead using identification information in the middle of the communication 
mode to reduce overhead. 
[0027] 

Also, the present invention provides the radio communication method as 
25 described above, wherein said radio communication terminal receives said data and 
transmits the data after said receiving acknowledgment information when the receiving 
acknowledgment information to notify that said data has been received is transmitted. 

By this arrangement, it is possible to reduce useless idle time (IFS) provided 
immediately after the receiving acknowledgment information in case the data is to be 
30 transmitted immediately after the receiving of the data. 
[0028] 

Further, the present invention provides the radio communication method as 
described above, wherein said radio communication terminal terminates transmission 
of said data following said receiving acknowledgment information in accordance with a 
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predetermined condition. 

By this arrangement, it is possible to eliminate deviation in the occupying ratio 
of the radio section of the radio communication terminal by voluntarily terminating data 
transmission of the radio communication terminal performing the data transmission or 
5 by forcibly terminating data transmission by a predetermined management terminal 
after the receiving acknov^ledgment information in accordance with the requirements 
on time or data capacity. 
[0029] 

Also, the present invention provides the radio communication method as 
10 described above, wherein communication in accordance with ieeE Std 802.11 is 
utilized as radio communication. 

By this arrangement, it is possible to apply the present invention in a radio 
communication terminal and a radio LAN system operated in accordance with IEEE 
Std 802.11 , which is the standards of radio LAN, 
15 [0030] 

[BEST MODE FOR CARRYING OUT THE INVENTION] 

Description will be given below on the preferred aspects of the present 
invention referring to the drawings. Fig. 1 is a block diagram to show an embodiment 
of internal arrangement of a radio communication terminal according to the present 
20 invention, A radio communication terminal (may be called hereinafter simply as 
'terminal") shown in Fig. 1 comprises an antenna 1, receiving means 2» demodulating 
means 3, communication setting means 4, packet generating means 5, modulating 
means 6, and transmitting means 7. 
[0031] 

25 The radio communication terminal receives a signal transmitted via a radio 

section by means of the antenna 1 and the receiving means 2. The receiving means 
2 performs signal processing as required such as A/D conversion to the receiving 
signal. Further the signal after processing is supplied to the demodulating means 3, 
and demodulation processing is carried out. After the demodulation processing by 

30 the demodulating means 3, the data is sent to predetermined processing means (not 
shown) in the radio communication terminal as receiving data, and the receiving data 
is always monitored by the communication setting means 4. 
[0032] 

The communication setting means 4 monitors whether or not information 
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related to reduction of overhead (or suspension of reduction of overhead) is contained 
in the receiving data or in a header added to it. In case there is information relating to 
the reduction of overhead, it is judged whether the reduction of overhead should be 
perfornned or not according to the information. In case the reduction of overhead 
5 should be carried out, a header generation control information to instruct the header 
generation control (presence or absence of header, and control on the designation of 
the information to be used as header) is issued, or packet generation/transmission 
time control information to instruct the control of packet generating time and packet 
output timing (controf of IPS) is issued when the transmission data is converted to a 
10 packet to be transmitted to the communication partner. The method to reduce 
overhead in the communication setting means 4 wilf be explained later in detail. 
[0033] 

The header generation control information and the packet 
generation/transmission timing control information to be outputted from the 

15 communication setting means 4 are sent to the packet generating means 5. The 
packet generating means 5 generates and outputs a packet from the transmission 
data supplied from predetermined data supplying means (not shown) in the radio 
communication terminal according to the header generation control information or the 
packet generation/transmission timing controf information. The packet outputted 

20 from the packet generating means 5 is sent to the modulating means 6, and 
modulation processing is performed. Further, after modulation processing, the signal 
is sent to the transmitting means 7. After the signal processing as required, it is 
transmitted to radio section via the antenna 1. 
[0034] 

25 Fig. 2 is a block diagram to show an embodiment of a radio LAN system 

according to the present invention. Fig. 2(a) shows an aspect of communication 
between two terminals, Fig. 2(b) shows an aspect of communication among three 
terminals, and Fig, 2(c) shows an aspect of communication among four terminals. As 
shown in each of Figs. 2(a) to 2(c), each of a plurality of terminals (these are shown as 

30 STA1, STA2, STA3, and STA4 in Fig. 2) can carry out radio communication with other 
terminal on equal basis. Although not shown in the figure, each of the terminals can 
also carry out direct radio communication with other terminal in case the LAN system 
comprises 5 or more terminals. Also, access point may be installed for the purpose 
of performing relay when it is not possible to perfonn direct radio communication 
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between the terminals, to manage common information, to control the entire radio LAN 
system, or to make connection with external network. 
[0035] 

Next, description will be given on general outline of the operation according to 
5 the present invention. Fig. 3 is a flow chart to explain general outline of the operation 
according to the present invention. When a terminal belonging to the radio LAN 
system perfonns communication by applying the present invention, it is necessary to 
make arrangement on the reduction of overhead between the terminals in preliminary 
stage of the communication. That is, when communication is performed by the 

10 terminals, it is confirmed whether it is possible or not to reduce the overhead (whether 
there is ability to reduce the overhead or not). If it is possible to reduce the overhead, 
a method to reduce the overhead is selected, and various parameters are set in the 
reduction of the overhead (Step SI 00: preliminary stage processing of 
communication by the reduction of overhead). 

15 [0036] 

In case there is an arrangement on the overhead between the terminals in 
advance (e.g. in case the arrangement of the overhead is standardized in advance in 
the radio LAN system), there is no need to perform processing in the preliminary stage 
of the communication to reduce the overiiead as described above, 
20 [0037] 

When the preliminary stage of the communication by utilizing the reduction of 
overhead is completed, the terminals are shifted to communication mode, in which it is 
possible to perform communication by utilizing the reduction of overhead (Step S200; 
shifting to communication mode by utilizing the reduction of overhead). Then, the 
25 method to reduce the overhead as arranged in the preliminary stage of communication 
is carried out and the communication according to various types of parameters is 
performed (Step S300: communication by utilizing the reduction of overhead), 
[0038] 

The communication mode by utilizing the reduction of overhead can be 
30 voluntarily terminated by a terminal, which performs the communication, and it is also 
possible to forcibly terminate the communication mode by the other terminal (Step 
S400: termination). It is further possible to change the method to reduce overhead 
as arranged in the preliminary stage of communication or to change various types of 
parameters (Step S500: change). Further, the terminals performing communication 
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may select again the method to reduce overhead or may change various types of 
parameters and may re-set the communication by utilizing the reduction of overhead 
(Step S600: re-setting), 
[0039] 

5 Next, referring to the general outline of operation as shown in the above flow 

chart, detailed description wiil be given on the operation in each step. In Step S100, 
preliminary stage of communication utilizing the reduction of overhead is performed, 
and the communication by utilizing the reduction of overhead is set. in particular, this 
setting is preferably carried out by taking communication function (communication 
10 ability) at each terminal into account For instance, it is possible to utilize the 
following conditions at each of the terminals: 
[0040] 

Whether it is possible or not to perform communication by utilizing the 
reduction of overhead. 
15 - Method to reduce the utilizable overhead. 

Whether it may be possible or not to perform communication of control 
information (control frame) at high-speed transmission rate. 

It is also possible to utilize the conditions other than those described above. 
Further, it is possible to set a method to reduce the utilizable overhead (to be 
20 described later) or to set various types of parameters corresponding to communication 
function of the terminals (hereinafter referred as "overhead reduction parameters"). 
[0041] 

In order that each terminal refers to the above condition relating to the terminal 
of the communication partner and to perform the setting of overhead reduction 

25 parameters, it is necessary to know and identify communication function of the 
terminal of the communication partner To know and identify the communication 
function of the tenninal of the communication partner, it may be designed in such 
manner that the temninals acquire or exchange the above conditions directly between 
themselves or to perform mutual setting of overhead reduction parameters, as 

30 exemplified in Fig, 2(a), In particular, in a radio LAN system comprising a multiple of 
terminals, information of each terminals relating to the reduction of overhead may be 
concentrated to a single terminal (management terminal). By acquiring the 
communication function of the temninal of the communication partner from the 
management terminal, it is possible to know the communication function of the 
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terminal of the communication partner witin higher efficiency. 
[0042] 

Now, description will be given on a case where the information of each of the 
terminals relating to the reduction of overhead is concentrated to a single terminal by 
5 referring to Fig. 2(b). Here, for instance, as shown in F\g. 2(b), description will be 
given on a case where STA2 tries to acquire information relating to the reduction of 
overhead of STA3 in an arrangement where there are three terminals (STA1, STA2, 
and STA3) in a radio LAN system, 
[0043] 

1 0 When STA2 tries to acquire information relating to the reduction of overhead of 

STA3, request is made to STA1, for instance, to acquire information relating to the 
reduction of overhead of STA3. In case STA1 is a management terminal in charge of 
concentrative management of information relating to the reduction of overhead of each 
of the terminals or in case communication has been already made with STA3 in 

15 advance and the information relating to the reduction of overhead of STA3 has been 
already acquired, STA1 holds the information relating to the reduction of overhead of 
STA3. When the information relating to the reduction of overhead of STA3 is 
transmitted from STA1 to STA2, STA2 can acquire the information relating to the 
reduction of overhead of STA3, 

20 [0044] 

As described above, when a terminal (STA1) different from the terminal (STA3) 
of the communication partner has the information relating to communication ability to 
reduce overhead of the terminal (STA3) of the communication partner, the terminal 
(STA2) can acquire communication ability relating to the reduction of overhead of the 

25 terminal (STA3) of the communication partner from the terminal (STA1), which is 
different from the terminal (STA3) of the communication partner In case STA2 has 
no knowledge of the address of the terminal to be communicated (STA3), it is also 
possible to acquire by requesting the information relating to the reduction of overhead 
at the same time when it is tried to acquire the address through inquiry by utilizing the 

30 technique of WARP (Wireless Address Resolution Protocol) to inquire another terminal 
(STA1) about the address of STA3. 
[0045] 

Next, when the preliminary stage processing of the communication by utilizing 
the reduction of overhead has been completed, it is shifted at the same time to a 
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communication mode by utilizing the reduction of overhead according to the control by 
the terminals or by a predetermined management terminal in Step S200. In this case, 
as the communication system between the terminals, the communication system 
(HCF: Hybrid Coordination Function) under the standardization by IEEE Std 802. 11e 
5 may be used, 
[0046] 

Next, description will be given on the communication by utilizing the reduction 
of overhead in Step S300, As the method to reduce the overhead, the following 
methods may be adopted: 
10 - A method to add header for each transmission of data (See Fig. 4). 

A method to acquire the header of the data on the radio section in advance 
(See Fig. 5). 

A method to utilize identification information as header (See Fig. 6). 
A method to reduce IFS immediately after Ack (See Fig. 7). 
15 [0047] 

Now, description will be given on the method to reduce overhead as used in 
Step S300 and on the operation in Step 400 and thereafter in case the method to 
reduce overhead is used, 
[0048] 

20 First, description will be given on the method to add the header for each data 

transmission required as the method to reduce the overhead. Fig. 4 is a drawing to 
explain the exchange of the data between the terminals according to the present 
invention, and it is a schematical drawing to explain the method to add header for each 
data transmission as required. In Fig. 4, the exchange of the data between two 

25 terminals (STA1 and STA2 in Fig. 4) is shown. 
[0049] 

In case the data is transmitted from STA2 to STA1 by using the method to add 
the header for each data transmission, STA2 first transmits the data with header to 
STA1. After Ack (receiving acknowledgment information) has been received from 
30 STA1 , the data without header is continuously transmitted to STA1 . By regarding the 
data without header as the data, which is continuous after the data with header as 
received at first, it is possible to perform the processing relating to the processing of 
the data without header. In case radio communication is performed in a 
communication mode where Ack can be omitted, it is possible to carry out the method 
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to reduce overtiead as described above in such a communication mode by 
continuously transmitting the data without header instead of receiving Ack at STA2. 
[0050] 

Also, it is possible to transmit the data with header for each data transmission 
5 as required (or at a predetermined time). As a result, normal transmission of the data 
with header can be carried out for each data transmission as required, and this makes 
it possible maintain the certainty of data transmission. In Fig. 4, the number of the 
predetermined data transmissions is set to 3, and an aspect is shown where the data 
with header is transmitted at a rate of one in three. However, the number of the 
10 predetermined data transmissions can be set as desired. For instance, when the 
number of the predetermined data transmissions is set to the data with header is 
transmitted at first, and all data transmitted thereafter are turned to the data without 
header 
[0051] 

15 Also, it is possible that the terminals performing communication with each 

other can set the number of the predetermined data transmissions in the preliminary 
stage processing of the communication in Step 8100. This makes it possible to 
select the optimal number of the predetermined data transmissions to match the 
communication ability of the terminal, and this contributes to the improvement of data 

20 transmission efficiency 
[0052] 

For instance, in case the reduction of the overhead is to be terminated for the 
purpose such as power-saving, the method to add the header for each predetermined 
number of data transmissions is terminated in Step S400, and it is turned back to 
25 normal communication mode or the communication itself is discontinued. 
[0053] 

Also, in case it is judged that the number of transmissions of the header 
should be increased (or decreased) in the middle of the communication or the 
information relating to the header is to be updated, it is judged in Step S500 that the 
30 change of the setting is needed. Then, the predetermined number of data 
transmissions to be added with header newly is set again in Step S600, or data 
transmission is carried out with the updated header added to it. 
[0054] 

As described above, by adding header for each of the predetennined data 
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transmissions and by transmitting data without adding header for the other data, it is 
possible to eliminate the header itself, which is to be added to the data. This makes it 
possible to decrease the number of transmissions of the data with header added to it 
and to reduce transmission time of the header in the overhead. As a result, data 
5 transmission efficiency can be improved. 
[0055] 

Next, description will be given on a method to acquire the header of the data 
on radio section in advance as a method to reduce overhead. Fig. 5 explains the 
exchange of the data between terminals according to the present invention, and it 
10 schematically shows a method to acquire the header of the data on radio section in 
advance. Fig. 5 shows the exchange of the data among three terminals (STA1 , STA2 
and STA3 in Fig. 5). 
[0056] 

When STA3 transmits a data with header to STA2, the data with header flows 
15 on the radio section. Therefore, the terminal other than STA2 (e.g. STA1), which is 
the destination of this data with header, can receive this data with header, and STA1 
can acquire the header of STA3 from this data with header. 
[0057] 

When STA3 transmits the data to STA1, STA3 transmits the data to STA1 
20 without adding the header By using the header of STA3 acquired in advance as the 
header to be added to this data without header, STA1 can carry out the processing 
relating to the processing of the data without the header added to it. To perform the 
above operation, it is preferable that STA3 knows that STA1 has already acquired the 
header of STA3. It is also preferable to notify STA1 in advance that the same header 
25 as the header transmitted to STA2 can be used as the data addressed to STA1 . 
[0058] 

For instance, in case the reduction of overhead is to be terminated for the 
purpose such as power saving, the header of the data on radio section is acquired in 
advance in Step S400 and the method to use the header is terminated. Then, it is 
30 turned back to norma! communication mode or the communication itself is 
discontinued. Also, in case the information relating to the header is updated in the 
middle of the communication, for instance, it is judged in Step S500 that the change of 
the setting is needed. Then, the updated header is added in Step S600, and data is 
transmitted. 
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[0059] 

As described above, by acquiring the data on radio section (data addressed to 
tlie other terminal) in advance, when communication is performed with a terminal, 
which is the source of transmission of the header, it is possible to receive the data 
5 without header added to it and to use a header, which has been added to the data 
addressed to the other terminal in advance. It is possible to eliminate the header 
itself to be added to the data and to reduce the transmission time of the header at the 
overhead, and this contributes to the improvement of data transmission efficiency. 
[00601 

10 Next, description will be given on a method to utilize identification infomnation 

as header as a method to reduce the overhead. Fig. 6 explains the exchange of the 
data between terminals according to the present invention, and it schematically shows 
a method to utilize identification information as header. Fig. 6 shows the exchange of 
the data between two terminals {STA1 and STA2 are shown in Fig. 6). 

15 [0061] 

STA2 transmits information relating to header (header information) to STA1 in 
advance. The information relating to the header to be transmitted to STA1 can be 
transmitted as data, and not as a header Therefore, all types of information 
(redundant information) to be included in the header of STA2 can be transmitted. 
20 [0062] 

On the other hand, upon receipt of the information relating to the header, STA1 
caches the information relating to the header Further, the information relating to the 
cached header is associated with the identification information (the information shown 
as ID in Fig. 6). As the identification information, it is possible to allocate arbitrary 

25 information. Also, it is possible to utilize predetermined identification information to 
identify STA2. Then, STA1 notifies STA2 that the information relating to the header of 
STA2 has been cached, and it also notifies the allocated identification information. It 
is afso possible to carry out the processing up to this moment in the preliminary stage 
processing of the communication in Step S100. 

30 [0063] 

By the above operation, the information relating to the header of STA2 is 
cached in STA1, and identification information to identify STA2 (i.e. identification 
information to identify the information relating to the cached header of STA2) is set. 
In case STA2 transmits the data to STA1 , identification information is added to the data 
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instead of the header, and data transmission is carried out. It is preferable that the 
capacity of the identification infornnation is lower than the capacity of the header 
normally used. 
[0064] 

5 In the above, description has been given on an aspect where the information 

relating to the header is transmitted from STA2 to STA1, and STA1 caches the 
infornnation relating to the header thus received. It may also be designed in such 
manner that STA1 caches the header added to the data received by normal method 
(header + data) and allocates the identification information to the header. 
10 [0065] 

Also, in case the reduction of overhead is to be terminated for the purpose 
such as power saving, the method to utilize identification information as header is 
terminated in Step S400, and it is turned back to normal communication mode or the 
communication itself is discontinued. Also, in case the information relating to the 
1 5 header is updated, for instance, in the middle of the communication, it is judged in Step 
S500 that the change of the setting (updating of the information relating to the header 
cached at the terminal of the communication partner) is needed. Then, in Step S600, 
the information relating to the new header is transmitted (re-setting). 
[0066] 

20 In case STA2 changes the information relating to header, data transmission is 

performed by adding "identification information + difference of header" (difference 
between the header before the change and the header after the change). Then, 
upon receipt of this information, STA1 refers to the sum of "the information relating to 
the cached header of STA2 + the difference". As a result, by simply transmitting the 

25 difference of the header from STA2 to STA1 , it is possible to update the header The 
method to transmit the difference of header is particularly effective in the 
communication where the header is changing every moment. 
[0067] 

As described above, the information relating to the header is cached in the 
30 terminal of the communication partner in advance and the identification information 
associated with the information of the cached header is used instead of the header. 
As a result ft is possible to change the header added to the data to mere identification 
information. Thus, the capacity of the overhead is reduced and the transmission time 
of the header in the overhead is decreased. This contributes to the improvement of 
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data transmission efficiency. 
[0068] 

Next, as a method to reduce the overhead, description will be given on a 
method to reduce IFS immediately after Ack, Fig. 7 explains the exchange of the 
5 data between the terminals according to the present invention, and it schematically 
shows a method to reduce IFS immediately after Ack. Fig. 7 shows the exchange of 
the data among three terminals {STA1, STA2, and STA3 in Fig. 7). 
[0069] 

For instance, in case STA1 receives data from STA2, STA1 transmits Ack 
10 (receiving acknowledgment information) to STA2 to show that the data has been 
successfully received. !n this case, IFS is set in nonnal communication in such 
manner that radio section is turned to non-signal condition for a certain period of time 
after the completion of the transmission of Ack, According to the present invention, in 
case the terminal tries to transmit the data after Ack when Ack has been received, the 
15 data is transmitted without idle time immediately after Ack. The terminal of the 
destination of Ack may be the same as the terminal of the destination of the data 
immediately after it or may be different from it 
[0070] 

Fig. 8 is a schematical drawing to explain the operation after the termination of 
20 data transmission in the method to reduce IFS immediately after Ack according to the 
present invention. In case the terminal transmitting Ack can continuously transmit the 
data immediately after Ack as shown in Fig. 7, a terminal having this function may 
preferentially occupy the radio section. Therefore, the longest transmission time of 
the data transmissible immediately after Ack or the maximum capacity of the data 
25 should be set to a predetermined value so that each terminal can use the radio section 
without causing deviation, and it is so designed that data transmission is terminated if 
this value is exceeded. It is also possible to monitor whether the terminal performing 
the communication has exceeded the longest transmission time of the data or the 
maximum capacity of the data, and the terminal of source of transmission or the 
30 terminal of the destination can voluntarily terminate transmitting or receiving of the 
data. It is also possible that transmitting and receiving of the data are forcibly 
terminated by a management terminal, which monitors the radio section. It is further 
possible to set the longest transmission time of the data relating to the transmission 
time of continuous data and to set the maximum capacity of the data in the preliminary 
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Stage processing of the communication in Step S100. 
[0071] 

Also, in case the reduction of overhead is to be terminated for the purpose 
such as power saving, the method to reduce iFS immediately after Ack is terminated 
5 and it is turned back to normal communication mode or the communication itself is 
discontinued, in case it is judged in Step S500 that the change such as the setting of 
the longest transmission time of the data relating to continuous data or the maximum 
capacity of the data is needed, for instance, in the middle of communication, the 
setting is changed (re-setting) in Step S600, and the communication is carried out 
10 again. 

[0072] 

As described above, the terminal carrying out the data transmission may 
voluntarily terminate the data transmission due to the requirements such as time or 
data capacity after the receiving acknowledgment information, or the data 
15 transmission may be forcibly terminated by a predetermined management terminal so 
that no deviation occurs in the share or the occupying ratio of the radio section of the 
terminals. 
[0073] 

As described above, !FS is reduced immediately after Ack and the terminal 
20 transmitting Ack continuously transmits the data without setting IFS immediately after 
Ack, As a result, it is possible to reduce useless idle time immediately after Ack. 
Also, due to the requirements such as time or data capacity, data transmission 
immediately after Ack is voluntarily or forcibly terminated. As a result, the deviation in 
the share or the occupying ratio of the radio section of each terminal can be 
25 eliminated. 
[0074] 

The method to reduce the overhead according to the present invention is not 
limited to such methods as described above, i,e. a method to add header for each of 
the predetermined data transmissions, a method to acquire the data on the radio 
30 section in advance, a method to utilize identification information as header, or a 
method to reduce IFS immediately after Ack. The other methods to reduce overhead 
may be adopted (such as compression of header or omission or shortening of IPS, 
etc.). Also, a plurality of methods to reduce the overhead may be used, and this 
makes it possible to carry out the communication with higher efficiency. 
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[0075] 

[ADVANTAGEOUS EFFECTS OF THE INVENTION] 

As described above, according to the present invention, idle time is provided 
between the data to be transmitted and received by radio communication terminals on 
5 radio section. When radio communication (in particular, radio communication in 
accordance with IEEE Std 802,11) is performed, radio communication terminals can 
carry out radio communication by reducing transmission time of the header added to 
the data and/or by reducing idle time. Thus, it is possible to reduce the overhead 
(header transmission time add/or idle time), and this contributes to the improvement of 
10 data transmission efficiency. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] 

A block diagram to show an embodiment of internal arrangement of a radio 
communication terminal according to the present invention; 
15 [f\g^2] 

A block diagram showing an aspect of communication of a radio LAN system; 

(a) A block diagram showing an aspect of communication of a radio LAN 
system between two terminals in the present invention; 

(b) A block diagram showing an aspect of communication of a radio LAN 
20 system among three terminals in the present invention; 

(c) A block diagram showing an aspect of communication of a radio LAN 
system among four terminals in the present invention; 

[Fig. 3] 

A flow chart explain general outline of operation according to the present 
25 invention; 
[Fig. 4] 

A drawing to explain exchange of data between terminals in the present 
invention, and it schematically shows a method to add a header for each 
predetermined data transmission; 
30 [Fig. 5] 

A drawing to explain exchange of data between terminals in the present 
invention, and it schematically shows a method to acquire header of data on radio 
section in advance; 
[Fig. 6] 
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A drawing to explain exchange of data between terminals in the present 
invention, and it schematically shows a method to use identification information as 
header; 
[Fig. 7] 

5 A drawing to explain exchange of data between terminals in the present 

invention, and it schematically shows a method to reduce IFS immediately after Ack; 
[Fig. 8] 

A schematical drawing to explain operation to terminate the transmission of 
the data in the method to reduce IFS immediately after Ack in the present invention; 
10 [Fig. 9] 

A schematical drawing to explain change of the ratio of the time required for 
overhead to the data transmission time in case transmission rate in the prior art is 
turned to higher speed; and 
[Fig. 10] 

15 A schematical drawing to explain change of the ratio of the time required for 

overhead to the data transmission time in case the data in the prior art is divided. 
[EXPLANATION OF DESIGNATIONS] 

1 antenna 
2 receiving means 
20 3 demodulating means 

4 communication setting means 

5 packet generating means 

6 modulating means 

7 transmitting means 
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[FIG. 4] 
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[FIG. 5] 
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[FIG. 6] 
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[FIG. 10] 
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[DOCUMENT NAME] ABSTRACT 
[ABSTRACT] 

[THEME] Data transmission efficiency in a radio communication based on 
TDMA system (in particular, radio communication in accordance with IEEE Std. 
5 802.11) is improved by providing idle time between the data transmitted and received 
by radio communication terminals on a radio section. 

[SOLUTION MEANS] In the radio communication between radio communication 
temriinals, data transmission efficiency is improved by reducing transmission time of 
header added to the data or by reducing idle time. More concretely, header is added 

1 0 to the data for each predetermined data transmission, for instance, and by transmitting 
the other data without header added to it, transmission time of header is reduced. 
Also, data transmission efficiency is improved by carrying out methods such as a 
method to acquire header of the data on radio section in advance, a method to utilize 
identification information as the header, and a method to transmit continuous data by 

15 reducing !FS (InterFrame Space) after Ack (receiving acknowledgment information). 
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